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1 Iltld of loveotion 

ELECTRICAL CONNECTION APPARATUS AND METHOD FOR CONNECUNG 
AN ALTERNATOR STATOR 

Z ClaisB 

1. Astatorassemb^fforarDtefojetoeiricolmqghineoompdsing 

apluf3!ayof«Worwlnding6havingalfrstselrfendliirr«.esecond6et<rf^^ O 
and plurality of winding ends; 

a first end cap disposed on said first set of end turns so that said pluraity of 
winding ends extend therefrom; 

8 second end cap dspoMd on sakf second set of end turns; 

a thermaOy conductive material dbposed batuwan said Urst 6nd cap and said ^ 
fiist set of end turns and bet»«en said second end cap and said second set of end 2= 
turns; 


O 


a stud assembly having a plurality of studs in a shid housing coupled to said 
first eryj cap; and 

a pluraliiy of bushings disposed upon a respective one of said phirallly of {jj 
studa. said pluraniy of bushings coupted to a respective one Df the vending ends. f 

2. A stator assembly a& redted in daim 1 wherein said thermaOy 
conductive material Is composed of a thernoset. 

3. A stalor assembly a$ rectod in daim 1 %vherein said thermaDy 
conducti\/o material is conr^iosed of a fhermpplastic. 

4. A stator assembly as rected in claim 1 wherein said fiist end cap and 
said second end cap are composed of epoxy coaledalgminum. 

6. A otator assembly as redted in claim 1 wherein said plurafity of studs 
each comphse a first knuried portion for coupling the stud within the stud housing. 

6. A stalor assembly as recited in daim 1 wherein s^Ui plurdity of studs 
comprise a second knurled portion Idr securing a respective one of $aid plurality of 
busWnga thereon. 
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7. A stator assembly as recited in daim 1 wherein said studs have a 
threaded portion. 

8. A stator assembly as redted In daim 1 further comprising a plurality of 
nuts coupled to a respecth^ one of said studs. 

^ J^tailed Description of Ideation 

TECHNICAL FIEU) 
The present invention relates generany to rotating electrical machines 
and, more parficulariy, to a stator correction for a rotating electrical machine. 

BACKGROUND OP THE INVENTION 

Electrical machines such as motors, generators, and altematore 
commonly have a stator. The stator is positioned in«de a housing. Potttng material 
is used to affix the winding end turns to the housing. Abo In such configurations, the 
winding ends, that are eleclrfcally couplod to a rectifier bridge, are soldered to the 
rectifier bridge. One disadvantage of this configuration is that the stator cannot be 
removed finom the housing once the stator is potted therein. Theretbra. repair or 
remanufacturing a bulty alternator is impossibia or cost prohibitive. Also, because 
the winding onde an© soldered to the recdfler bridge, they also cannot be easily 
removed. Another disadvantage is that the process used to fonm the alternator 
assembly Is complex, and labor intensive. 

It would therefore be desirable to simplify the assembly process of the 
alternator aa wefl aa provide an alternator that is disassemblable for servldng. 

BRIEF SUMMARY OF THE INVENTION 

It Is therefore one object of the invention to provide a stator assembly 
that is detachable both electrically and physically from the alternator. 

In one aspect of the rnvenllon, a stator assembly comprises a plurality 
of stator windings having a first set of end turns and a second set of end turns. The 
stator windings also have winding ends. A first end cap Is cfisposed on ttie first sot 
of end turns so that the plurality of winding ends extend thercft^om. The second end 
cap is disposed on the second set of end turns. A themnally conductive material is 
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disposed between the first end cap and the first set of end turns and the second end 
cap and the second set of end turns. A stud as^mbiy hdving a plurality of studs 
and stud housing lo coupled to the first end cap. A plurality of bushings disposed on 

a respective one of said pIuraHty of studs is coupled to a respective one of the 
vending ends. 

In a further aspect of the invention, a method of foming an electrical 
machine oomprises tho siape of: 

placing a fir^ end cap and a second end cap on end turns of a stator: 

encapsulating the crxi turns of the stator with a ttienmally conductive material 
within the first end cap and the second end cap; 

forming a etud easembly having a plurality of studs; 

coupling the stud assembly to the first end cap; 

placing a plurality of bushings on a respective one of said plurality of studs; 

and 

coupling a wading wire to a respective one of the bushings to fonn a stator 
assembly. 

One advantage of me invention is that the stator is easily decoupieable 
from the stator housing. Another advantage of the invention is that the end cap 
assembly fs highly themrially conducive and thereffbra provides an efficient means 
for removing heat from the stator assembly. 

Other objects and features of flie present hvention will become 
apparent when viewed in light of the detailed description of the prefen'ed 
embodiment when taken in conjunction with the attached drawings and appended 
daims. 


DETAILED DESCraPTION OF THE INVENTK3N 

In the Ibllovtnng figures the same reference numerald are used to 
identify the same components in the various >^ews. Tho present invention is 
descn*bed with respect to an alternator or a generator. However, those skilled in the 
art will recognize that the present invention Is equally applicable to other rotating 
electrical machines such as wiper motors, starter motors, and other rotating 
electrical machines. 

Referring now to Figure 1, an alternator 10 has a brush holder 
assembly 12. Alternator 10 has a first housing portion 14 and a second housing 
portion 16 that are used to enclose the stator core assembly 18 fonmed according to 
the present invention. The first houelng portion 14 and the second housing portion 
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16 are coupled together using fasteners 20. The first housing portion 14 and the 
secorHl housing portion 16 support a rotor 22 with a bearing 24 in each housing 
portion 14. 16. As illustrated, rotor 22 Is a Lundel type rotor. Rotor 22 has a shaft 
26 that supports a pair of parallel spaced apart sup rings 28. The slip rings 28 are 
electricaliy coupled to a coll (not shown) within rotor 22. Slip itngs 28 provide an 
electrical connection to a power source as will be further described below. A pulley 
30 is coupled to shaft 26 by a nut 32. Pulley 30 couples to an engine or accessory 
drfvo bett of the engine so that as the engine crankshaft rotates the drfve accessory 
belt, the rotor is rotated and causes the rotor to generate AC electrical within the 
stator 18. 

First housing 14 has a recess 34 opposite stator IB. Recess 34 is 
used to hoi^e a rectifier bridge 36 and bmsh holder assembly 12. A cover 38 

encloses the brush holder assembly 12 and rectifier bridge 36 within recess 34. 
Fasteners such as nuts 40 secure brush holder assembly 12 within recess 34. Also« 
fasteners 41 are used to couple the rectifier 36 bridge to the stator in a decoupleable 
manner as is deserved below. 

Referring now to Figure 2, stator core assembly 18 has a stator core 
42 that is comprisAd of a pkjrality of windings 44 and laminations 46 wound in a 
conventional manner. Windff^gs 46 have a first plurality of end turns 48 and a 
second plurality of end turns 50. Windings 46 also have winding ends 52 that 
extend from stator core 42. As will be described below, winding ends 52 are used id 
electrically couple stator core 42 to other circuitry such as a rectifier bridge 36. 

A first end cap 54 and a second end cap 56 are coupled to a 
TTBSpectrve set of end Uims 48.50. As will be further described below, winding ends 
52 extend through first end cap 54. As illustrated, a them^alty conductive potting 
material 58 is disposed around first set of end turns 48 and second set of end turns 
50. As will be described below, potting material 58 is placed around the end turns 
48.50 after the first end cap 54 and second end cap 56 are placed on stator core 42, 

A stud assembly 60 has a stud housing 62 having a plurality of studs 
64 extending therefrom. The stud assembly 60 may be attached to first end cap 54 
for example by heat staking stud housing 62 to first end cap 54, In the prefenned 
embodiment, first end cap 54 and second end cap 56 are fonrned of aluminum 
having an epoxy coating thereon. The coated aluminum end caps provide excellent 
heat conducting properties. The coated surface prevents the stator wires from 
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shorting thereon. Those skilled in the art would recognize that other materials may 
be used for end cape such as a polymer materlaL Studs 64 preferably have a 
threaded portion 66 that albws removable connection of the stud to rectifier bridge 
36. 

Studs 64 have a bushing positioned thereon. Bushing 66 is used to 
provide a welding pad on flat surbce 70. Rat surface 70 aOows fhe welding of 
winding ends 52 to the flat surface 70. 

0 Referring now to Rgure 3, an assembled stator core assembly 42 Is 

illustrated having winding ends 52 coupled to bushings 68. Refening now to Rgure 
4. first end cap 54 has a generaDy cup shape and has a surface 72 used to enclose 

first end turns 48. Surface 72 has a plurality of openings 74 tfiat allow the winding 
ends 52 to pass therethrough. Openings 74 receive a ponfon of the stud housir^ 
62. 

Refening now to Rgures 5. 6, and 7, stud assembly .60 is shovwn 
having a plurality of studs 64 extending from shid housing 62. Stud housing 62 has 
an Integrally fbnned receiving channel 78 formed by wall 78 tfierearound. Walls 78 
prelbrably are mtegrally formed with stud housing 62. Preferably, the studs 64 are 
positioned within stud housing 62 during the molding of the stud housing 62. Thus, 
a portion of studs 64 are overmolded therein. The receMng channel 76 is used to 

receive a portion of bushing 68. 

Referring now to Rgures 6. 7, and 8, studs 64 preferably have a first 
knurled porticHi 80 and a second knuried portion 82. Rrst knuried portion 80 
preferably has a diameter greater than second knuried portten 82, In one 
coretnicted embodiment, first knuried portion 80 was comprised of a diamond- 
shaped knurt and second knuried portton 82 was comprised of a straight knurt. FrrBt 
knuried surface 80 resists any movement of tho stud 64 during the assemt^ly 
process. Second knurled surface 82 resists movement of bushing 68 relative to stud 
64 during me ass&nbly process. As mentioned aboye» studs 64 also have a 
threaded portton 68 for receiving nuts 41 used to secure the rectifier bridge thereto. 

In operafion, the windings 44 of the stator core 42 are formed with the 
lamlnattons 46 in a convenlfonal manner. First end cap 64 and second end cap 56 
are placed around end turns 48 and potting material 58 is injected therein to 
encapsulate the end turns 48,50. The first end cap 54 and the second end cap 56 
are held in place by fte potting material 58. The stud assembly 60 Is formed by 
fontiing the stud housing 52 around a pluranty of studs 64. The stud assembly 60 
may be coupled to the first end cap 54 before or after the pptling material is Ejected 
therein. 
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Bushings 68 are placed over the stuck 64 so that the eecond knurled 
surface 82 engages the inside of the Ixishings 68. The winding ends 52 extending 
through the first cap 54 are welded or o^erwise coupled to Vie flat surface 70 of 
bushings 68. The stator core assembly 18 may then be placed, removably, in the 
housings 14,16. Rectifier bridge 36 is placed so that the studs 64 extend through 

operu'ngs in the rectiTier bridge. Nuts 41 removably couple the rectifier bridge 41 to 
the studs 64. Thus, an electrical connection Is formed between the stator core 
through the studs 64 ar^ bushing 68. 

The assembled stator core 42 within the first housing 14 and second 
housing 68 allow high themtal conductivity through the potting material 58 and first 
end cap 54 and second end cap 56. Heat generated within the windings 44 is 
removed from stator core 42 to be dissipated in the housings 14,16. 

White parScular 6mt>odiments of the Invention have been shown and 
described, ni^nerous variations alternate embodiments will occur to those skilled In 
the art Accordingly, it Is intended that the invention be limited only in fcenns of the 
appended claims. 

4 Brief Description of Sravlngs 

Rgure 1 is an exploded view of an alternator having a brush holder 
according to the present invention; 

Rgure 2 is an exploded view of a stator assembly ecconling to the 

present invention; 

Figure 3 Is a perspective view of an assembled stator assembly 

according to the present Invention: 

Rgure 4 Is a top view of a first end cap of the stator assembly 

according to the present invention; 

Rgure 5 Is a top view of a stud assembly according to the present 

Invention; 

Figure 6 Is a cross^cfionai view of a stud assemUy along line 6-6 of 

Figures; 

Figure 7 is a partial cutaway view of a stud assembly according to the 

present invention; and 

Figure 8 is an elevatlonal view of a stud according to the present 

Invention. 
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FIG. 8 
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1 ibstract 

An electrical machine such a$ an alternator (10) ha$ a first housing (14) arid a 
sacond housing (16) with a stator core assembly (18) therein. The stalor cotb 
assembly has a plurality otunndings (44) that ere positioned wttfiin laminations (46). 
The windings have a first set of end turns (48), a second set of end turns (50), and 
windir\g ends 52. A respective first end cap (54) and a second end cap (56) are 
placed over respective end turns (48)(50). Potting material (58) is placed between 
the first end cap (54) and the first set of end turns (48) and the second end cap (56) 
and the second set of end turns (50). A stud assembly (60) having a stud housing 
(62) and a plurality of studs (64) is coupled to the first end cap. A bushing (68) is 
coupled to the studs (64) so that winding ends (52) may be coupled to a flat surface 
(70) thereof. The bushings (68) are also used to from an electrical connection 
t^etween the rectifier bridge (36) and the stator core (42). 

2 Bepresentativo DxavlsS 

2. 


